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Extended Abstract
1. Introduction

earning  disorders (LDs) are
neurodevelopmental conditions that
substantially impair children's ability
to acquire academic and motor
skills. While LD are primarily
associated with cognitive and
linguistic challenges, a growing body of research
highlights consistent motor deficits, particularly in fine
and gross motor domains (Ghasemian Moghadam et
al.,2020; Zhang et al., 2020). Motor proficiency—
including coordination, balance, and visual-motor
integration—is crucial for academic achievement and
daily independence. Children with LD often encounter
difficulties in motor-based tasks such as handwriting,
balancing, or participating in activities, which can
hinder their academic involvement and lower self-
esteem (Blanchet & Assaiante, 2022).
Although conventional motor intervention programs
offer benefits, there is increasing interest in approaches
that actively engage children. One such approach is the
Game Sense Approach (GSA), grounded in ecological
psychology and dynamic systems theory. GSA
promotes motor learning through interactive, game-
like settings that emphasize decision-making, problem-
solving, and autonomy (MacLeod, 1991). Unlike
traditional, repetitive skill drills, GSA encourages
learning through playful and meaningful experiences.
The theoretical foundation of GSA aligns with
dynamic systems theory, which views motor behavior
as the result of continuous interactions among the
individual, the task, and environment.
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This child-centered and flexible approach is particularly
appropriate for children with LD, who benefit from
enjoyable, multisensory, and adaptive interventions.

2. Materials and Methods

This study employed a quasi-experimental pretest—
posttest design with a control group. Participants were
36 girls aged 7-9 years, all diagnosed with learning
disorder (LD) by specialists affiliated with the
exceptional education system in Mashhad, Iran.
Participants were selected through convenience
sampling and randomly assigned to three groups: (1)
Game Sense, (2) Goal-Oriented, and (3) Control group.
The two intervention groups participated in 60-minute
sessions, twice per week, over eight weeks. The Game
Sense group engaged in dynamic, playful activities
incorporating sensory input, balance tools, visual and
tactile stimuli, and cooperative tasks. The Goal-Oriented
group received equivalent motor activities through
direct instruction. The Control group received no
intervention and continued their regular school routines
without additional support. Data analysis was conducted
using a repeated-measures MANOVA with a 3 (group)
x 2 (time) design to assess changes from pretest to
posttest across groups.

3. Results

Findings revealed significant improvements in both
gross and fine motor skills in the game sense group
compared to the control group across all variables. In
fine motor domains, significant differences were
observed in response speed, visual-motor control, and
upper limb speed/agility, particularly favoring the game
sense group. In gross motor domains, such as running
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speed and agility, balance, and bilateral coordination, the then the control. Statistical analysis confirmed
game sense group also outperformed others. The total meaningful main and interaction effects (p< 0.05) across
motor proficiency score was significantly higher in the most variables.

game sense group, followed by the goal-oriented group,

Table 1. Results of the 3x2 mixed repeated measures MANOVA on the total scores of the Game Sense, Goal-Oriented and Control groups

Sources SS DF MS F Sig Eta |
Group 1455.36 2 727.68 8.58 0.001 0.342
Test Phase (Time) 2278.12 1 2278.12 93.18 0.001 0.738
Group x Test Phase 1050.58 2 525.29 21.48 0.001 0.566
4. Discussion and Conclusion movement-based interventions increase brain blood
The present study demonstrated that a sensory-motor flow, enhance neural connectivity, and promote
integration program based on the Game Sense neurotransmitters associated with learning, attention,
Approach (GSA) significantly improved motor and emotional regulation (ElSayes et al., 2019; Loprinzi
proficiency in children with learning disorder (LD). et al., 2020). The multisensory and engaging nature of
Participants in the GSA group showed greater progress the GSA likely activates these neurobiological
in both fine and gross motor domains compared to peers mechanisms more effectively than rigid, instructor-led
in the Goal-Oriented and Control groups. Notably, approaches.
substantial gains were observed in fine motor areas such
as response speed, visual-motor integration, and upper- 5. Ethical Considerations
limb agility. In gross motor performance, including Compliance with ethical guidelines
running speed, balance, and bilateral coordination, the This research was approved by the Ethics Committee
GSA group consistently outperformed the other two. of the Sports Sciences Research Institute (Code:
These findings align with previous studies supporting IR.SSRC.REC.1402.140). Written informed consent
play-based motor interventions for children with was obtained from all participants’ guardians.
learning or motor difficulties. The structure of GSA, .
. - . . Funding
which emphasizes child-centered learning and ] .
interactive gameplay, likely contributed to greater The studywasse!f-funded by the auth_ors..No financial
motivation and engagement—two critical factors for support was received from any organization.
effective motor learning. Unlike traditional models Authors' contributions
relying on repetition and instruction, the GSA All authors contributed equally to the design,
encourages _exploration, = creativity, and  decision- implementation, data analysis, and writing of this
making during movement tasks, which may lead to study.

deeper sensory-motor integration. . .
Neuroscientific evidence reinforces the benefits of Conflicts of interest ) )
physical activity on brain function. Research shows The authors declare no conflicts of interest.
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